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(54) LIGHT-EMITTING DEVICE EQUIPPED WITH MONITORING MECHANISM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light-emitting 
device which is equipped with a monitoring mechanism, 
where the device can be used on visible light and 
lessened in size. 

SOLUTION: A surface-emitting type semiconductor 
light-emitting device 20 is provided on a semiconductor 
photodetecting device 30 equipped with a transparent 
electrode 31 on its surface, and the upper part of the 
light-emitting device 20 is housed in a recess 12 of a 
light guide/reflecting board 10. A recess 13 and a light 
extracting hole 1 8 are provided to the light 
guide/reflectiong board 10 which communicates with the 
recess 12, and a metal film 14 is formed on their inner 
walls. Most of the light (visible light) emitted from the 
semiconductor light-emitting device 20 is emitted to the 
outside through the light extracting hole 18. A part of 
the light emitted from the light-emitting device 20 is 
reflected from the metal film 14 formed on the inner wall 
of the recess 13 and is incident on the semiconductor 
photodetecting device 30. 
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^g^ti, ±fa*Mt«©**£lffl^ioTT 
iBB*** ©'>*£ < & t> Jt» tflflfrf 5 % i opofls i , 
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[0 0 0 5] /v-7 • $7-73£SiILfc)fc^g3ySf-? 
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+5. *3t*^8l©ffl»3t©3ji*. 

20 So 

[0 0 0 9] Bl5fc***=*«****fc*ft8*80 

*ifc-*T«tt5i»!#*3. Sfc. »***81.©ffl#tjfe 
4rS*# : f82©g3fcifitA4tS**fc*fc, */<-83fc 

8i»«WltiB*J:i««*f8205t*iii»IIB0Mlitr 
fcssswfti-sj&eas&s. i©fc*, sr£#©^ 

[0 0 10] Hl6fi3 

36ft#?-90ttTffi*K91, S®92, 7 y K193, 

fSttl94, _b»* 7 y Kl9B*J±tf*lUJlt?L97<0*lt b 
Jufc±ffiSfii96^ < toTfllfig$^TV>5. S*:*^ 100 
ttTKSffilOl , n3!¥*#fll03 , p£¥*#1104 

TffiBttQltSJtSB^lOO ©_hjfi«Sl02 t(4*atT 

Tsm^9i (±ffim^io3 ) im, ytzmmzt 

t, *ffifcWtS^^Jt*^90©«ffiftiJ (JtffiltEi: 
40 R*HHfl©ffi) tgJfeS^lOO Sf^Lfe*jg©fc©t? 
I±, IS*;^ J 3 1 90©fS•^4S94t*5V^T^^-r53t© 5 *>, 

[0011] LA»L4#fe, »7t*^90©S«92(C-« 
Ki^^MSdi-GaAs, n-InP^C 
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^SrS«92^iitTS3t-f-5*3tT-(±, 5*#?100 tr 
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_h|f|5SritX^-r5Mg|5i:, r ©Ha^o&flSSft&ffi L-fL &©•?*>!>, HI 1 (ffifjfiiJWllI 

tasj&fcSfvr*?!), *tMtKa»e>tmtLfc*«)-«t ft) ©^ns^afc^Six-O^. H3I4B 1 feilflS 
±IB»ffi Lftfcil LT^i^ tttt, «[©-« w 2 t^1-*3feR»«Sl0tJK<a*iLfc|Hiaj©IB|[ (QQffi 

*±EaEfflJ^I^**©to#4:iILTT#fcfliivb nftffi ^liMlTfe^ B l ttB 3 © I-l 

*5*3feS*fifii9s»i«*iirv^a*3tS»««, *3it; 5»rffilc, H2ttH3»ii-n »fc*5»ilifc J WCTi, 

ti, ±m%mm<n'mmm-i:vxT)jizfafr [0021] «=*attfcfl*.fca£s«tt. aajmw 

[0 0 14] Jg[Iitt!ttffifg)fclf^f±, -jftWKIiLED ftffiftfflglOt, ¥**Stt**30i SfttV 

T?fc5 0 LEDB»/MvoiiBW6«>jtlrtfilH-8. SB 5o 

f i LTfc «fcV\, [0 0 2 2] *3t*^-20ttitt*#©^tto 0 tftfc 

[0 0 15] rrolSlUCi.fcSt, ^3fc*T-©)taitH^ h, ^5t* J f20©ftiJffit|i, ^foro-HEdSfi^ 
&WS*$ih-5(±JW)t©^:SB^[H]^t3itJ«3t®WL?LS: 20 ^©2) ffifc, -fflflS®^ (S^frft©®) fittfSfc 

mLxftmzti'M&tizkbhiz, tt©-»as**EJf a 1 \^t%%mi-2mmmx ft##fttwrf- 

Efcfc^T^SftSbfclW^Alt+S. i©fcit>, % «##F20MQ|fl/fc *©■?*> B, H2fc*i-38#*?- 

ft*^&ffl»$ft*3fe#™£T&ofcfcLTfc3B>t 20©ifffittS^liji:¥ff!^)t^20^m^Lfc»gi 

^©atft*©*=#fcff5£i:jJ»T*t*. ****** T'&5 0 

e>tttft£*lfctt©±fc©-»li, ?&t*8l£$tlSit& [0 0 2 3] 3S3fe*^20f4^1»fl:l21i, ^ftl21© 

<s**^fcAiti-5w-e, K»4wit*iE#LTt>* ±.mim^titc±Mwm25b, *mm2i<oTmcB 

©*=-#*ff 5 it S&fc, $**^±t« $£ftfcTBm«26t(c:J:oTfM£*vO^,, 

^S^fcSBfflJta***^ <0-SAS*3tR*t»Krtfc Jl21iiL PEft (Liquid Phase Epitaxy : $lEfijcftj£) 

ttf s T-#3,, 30 l/±^9y KJfe«MSSt-5it(c±9«£ft 

[0016] -&t6««-ei±, ±mmftmmR<Dwu m 1 *sj:wh 2 fc*sv>T^»#*2i«o»»4Ea^i4 

f&l©Pfl»fc, r©^l©mgpt±f2tttJHt?Lt^o [0 0 2 4] ±®m«25ii, ^^i21©±ffi©^*© 

fcff, *ffifflatS»ft**fl>btfmrSft*3tJSltiL?L P3****»<fl«K»dtSixT^5„ ±BHffi25©^ 

t*<gf2©|HlSl5tJl>fe«lfi8$n, 3!l©[Hlg|5i3?2© )?£^tbTV^^V^frl21©±g©^©R^ffl^, 

Mffit©*#a^taisa5^$nT*s5. ±sa»iw» *w*f^27x-&s 0 Y&m2m, ¥^121© 

Kfl©&ft;fc±fBaiBtfJltS*3te#*©±EtWi©'>4 TE©^(-^StiXV^o ±ffi««25t^»fl£l2 

RWffii±^2»|10g|5©rtffi^^^tbSo ±oT^4£ft$tl, tf— * yirmkLX^i. ±BS« 

©±ffim«ttli:IIS8^fct5V^TS«fcSSttLX^S© ^icffilt^tiSo 

T\ iffimffilrSftSratT^f^^fc^SKfilHl [ 0 0 2 5 ] ^)t*^20©T^[-, ¥»#:&3fc^i-?-30 
ft, M»ISiMffc«tt1-S it (KT, S3fc**30tv>5) *ttrt61iTV^, 

[0 0 18] fl!L©**IB«fc*JV^TH:, ±8B*Bfa«tS [0 0 2 6] a**T-30t LT, n§* (£fcl± P S!) * 

«)t*^i±EM^t©SP^ir, SW#IB*s*«Sii VflcJI (TS) 34©±fc P a (£fcttn^) ^#ftjf 
5o «ffittM«*^Wftfc££LT@£$;h, (±1) 33#«lS*ifcp n»6ffl©t>©#ia«a*lT^ 

aaiwjts!»**^*»ba*tsii*i3t©-«»i, a 5, g^smowi, pn »^a©ffii, P i n«^a, 

5Wfli£iloTg#*^i;:A#M-3o Vayh^S, 7^7^->aIf, ^©ffi©^*#:* 
[00 1 9] *3t*^, *3t5MS»J;t;S3t*^© 50 3t©k©£ffl^5i t fcT-f 5 0 



»tt1-5it*BWti-5t©-C*5. 
[0 0 13] r©»MKJ:5*=#«M»«:flllifc**J6 
W4, ±Ei-±ffimS^, Tffit1iTffi«tt#**tm 
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[0 0 2 7] 30©p3!¥*#Ji33©±»©£ffi 

K±B**3iiSjgj«Sli, nl^y|ftJl34©TB©£B 
tt, I to Wy^A-^^Wfc*) tftft&ftSS 

^m*t*W/8^&tVtV^ 0 I TOtt*©ai*a»90 

S*ffi32tii, Au (&) ifro^Utr^asffiv^itTv^ 

So 

[0028] ±b«« mmmm) n<nrMZiitzM 

(II) gftH^30©g)tB-efc3„ §ft*^30|± 

e.®<9W$ix, B»iSy«lIlI!»28tA^-J-5. 
[0 0 2 9] gft*^30©_hSi (fcitTFB) II, 3§ft 
§?I^20©TB (*5J:tf±E) JBfcJSK S3t*^30» 
±Sitt«31©Bff+*fc 1 M*?20©T®1Wf 26^11 

©gftfi «*im0iW^LTV*S*£M*O -eg 
[0 0 3 0] 1014V Jl a 9 

•> y = v&k 9 fiii5»«*^ y f-^^nrt-c t y 

[0 0 3 1 ] 3(*SW»Kl0fctt. 2o©[H]g|51233«fctf 

Hmmu l/tV*5. POtt 12012 if OftBttSKfe 
■S^lBjfcffiftL-Cv^S. PIAi3B|yiAi2e9±ffi|cXft 

utt%m Lummx ■> y => y«« 9 ©±#!cn p l 

TV**. P0|B12il3i©SWfctt, i/yav«fi9© 

[0 0 3 2] Pfllfll2:fcJ:m3rortgfc&tfl::3fcSfflUL 
18©rtJSIfc, ^JlKl4^JfM$^TV>5 0 ^JBtfllUKH: 
*«*©£#T*a^ft©Elt4^il5v^H*m (fctx 

tfAu (&) , Al (T*5 = *A) ft if) tfSfflv^ft 

So 

[0 0 3 3] *3tS!t»0©i;®iTffi©l5lf±ffit 
tt, S i 02 115:fc,fctf£fcKl6#«13;ft-C^.&. ± 
B©^# (0 1 fc*i^-t;&¥ft) fcttS i 02 Jfl5*5j; 

s i02 li5fc£tM«i6c^£tifc?L (trv*- 

/W) 17 a (i£D?Lrtttm^W&5) SrilLT, * 
3!£RJtS«10O±jiit1tft«jJE«8R*ii-CV^5. 

[0034] tmLtcmmw^mitmmm io». * 

©M^2ftfC«5jf^20©±ffl^#£i(2ft, «*iP20 

©±««»*B5J:5K:E**Jia. ^3t*^-20©_hffi 
mS25f±*©ffi^fl©ffl*£t?ii?^fcfcV*T, 

5o ^«-f-20©±B««25ii, ^llMSWi'Pa 



1-5. WIl7fc, «tf**20©Tifi«*26i©IHWeili 
*JWIIl»28KJ;o-C«(E*SE1-t. »3fc*F20tt*©ft 

[0 0 3 5] »^*20©.hS|5fi3 i #|S}©ja«r£&»# 

ftaniBstss+a r t i±ft < , a*** 2o©s^*i6j© 

ffiUSP t pg&S l2©rtB©ffl KfilBHW* *> 5o 
[0 0 3 6] *ffllt*27a»bffllt3*tfc3te«»£tt, m 

Dn«i3wrtffifcjgi«siifc4«jiH4-csjHi-5 0 TO3 

©*^fa©tJB£»12©rt®fc©fSI££aoT, S 
**^-30©S3tiBtA«i-5 (H3#flB) . S*#*30 

3t* : ?-30a»fc©S*fil#ttra!lW«l|lllg28|E4*bil 
5o 

[0 0 3 7] M*iJilE18§28ttS^*^30*^#fe^5 
£fcifeaj:5fc. H*Kf^20%ffi»-t5 o ijifcj;!), 
[0 0 3 8] *JtSW*ffilO©D!]^12©rtatlS3t^ 

mafWt ©W©IHBt, TO i3rt*il:t«M[ffl L?Li8© 

[0 0 3 9] 04fc'itfII5£ffl^T, Hl~H3t* 

«Rl0~©£3£:Eg«:K§11-5. 
[0040] ->!J3ySg9^fflft5 0 r©->y=>>- 
fflg9[cp (yy) , B (#ny) **©*«»* h—? 
+5 (04(A) ) o *«»©K-:/fcJ:«J, J/Jay« 

«9©*«ttasiRU:1-5. 

[0 04 1 ] vya>£«9©J:ffi*sj;tfTffi©£E 
t, $K'fl2£fcliCDV (Chemical Vapor Depositio 
n : ffifci 9 S i 0 2 S 15*^1-5 (El 

4(b) ) o i^v^t, vysyifigroiitTBCffiJ 
^tifcs 102 115©_ht, aftgH6 (fci*.tf, s i 

3N 4 ) SrCVD&iC J; VBtflL-fZ (04 (C) ) „ S iO 

2li5taftitl6itt*3ifii-5J:5fc, iyfvm 
tjav^-Ciy^^-v^^kU-cfflv^feiis. SiO 

2 ll5tS{blll6S:2ltaH1-5rifcJ:oT, v-y 
[0 04 2] V y 3 va&fc 9 ©±B©^ftK 16©±A> 

■YftWtJ;*?, Steffi L?L 18 1 ft 5^<£S5#© u-^y; h 

lstfts^gp^) ©s i oimih&xxjmtwkis*^ 
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<„ i/JJ 3X««9©±Bfcj8V^ p «ffiUL18£ft 
5^*«S»*»<««KS i02 il5ta«6« 

5„ Sofcs 102 Hisi^Kie^y^y^-^x 

fcS^fcasasWftit&fLS (04(D)) „ 
[0043] -> y 3 >s« 9 ©Tffi©* i6»±a» 
b, no&ftfc.v'Jx h&ma-fz* y^-huv^yy 

dtil^lVfeS i 0 2 Btl5i^kKl6*3iy^y^t 

^*»<ffi«C, S i02 «15i:£fcttl6#*S 0 »o 
fcS i02 HlBtfEftilieitay^y^-T^tL 
T, K?>f -xsy^i/^fcfTS. MSI512©T^ (rM 

ff#i2 «-<•*+) a«^*ixa (0 4(e)) . 
[0 0 4 4] fyayfflS9©TiiW»&. w^sWSl 

9<DTmzffiM£titiS i02 Jf 15t^Igl6t&-7X 
9 tt|H]«©»^12 a©Jf) t±*iJ«R|CfiiJ D Rfeii, 

(yjffiiz©±» (rjxfc«F*i2b-e*l-) #»j*£it$ 

(04(F) ) . 

[0 0 4 5] M«12<0±J£©^««B5 (SJSWt ftS^t 

yf-f^tfrSi. ->y 3yS«9ji[M]g|5i2(D$e>(c± 
^ftPt-WJ^bjl, Hia513»^§Jv5 (05(G) 
) o m»13i3fc*tllL?Ll8t*ajii-5. 0flglS12t|!Q 

[0 0 4 6] [H]g|512:}oJ;U'l3©[*!ft (g^gR^tf) , 

^y^8cfcJ:5»iai-S (0 5 (H) ) „ 
[0 0 4 7] ->y 3^«9«±(C|S*$tlfcS i 02 

*s9 =*yg«9©±K©¥MMfi (0ST'ltt%£) 

ics«i7?r?m sfcii^y^tiii^jsrs (05 
a) ) . i«i7i->y = ytt9i« u iiib* 

[0 0 4 8] *3tSltSfil0roifflSl2rt t*3t*^20* 

fflSgftiot, «*ft»^««feftoTHSi-5 (0 

BCD), 

[0 0 4 9] W®l2<Dfimt%ib^20<Dt\.Ut<Dm(O 

mm, msBi3rtfcj:tjf*SfflL?Li8©rtfliiK, sewjjg 

29£S«1-6 (05® ) . %m?20<D±W 
tofMWLibhtiltmXE&t&RlOt:. S**^30±C» 
ffig-^J^Hig-fS (01-03) „ 
[0 0 5o]»iL<i±, ->y = >- • ?^\z, »© 



8 

pn»i2*jJ:m3ftaiil»K:r:*36ttt»rtu. »j*SJi 

fc«lC»|I!I»12©*|l^eilK:«3lfi«^20*ftl{»fcOt». 

[0 0 5 1 ] gftl|l^30i:lckb^D*3§3fc3^20£g| 

[0 0 5 2] JixELfclS^SET'tt, *ftRjt*« 10fc 
flSl»e>iifc»3t* : ? : 20©a»* (TO £M^30 

£##F6j©fllBl i**S»aHSiooD!I«i2i rolHtWRt 

)£§S^20©^tLTa*©k©£$fflT'£S,, fci*. 
tf, i**tt«)«*3frf20ftfflV^5»^K|i, 
lWl0fc»j*+«Pfl*20Wj*+5KStf-6 2ffl©ft£ 
£Hft b*frtf J:v\ &JI1K <t o TKlt 
3!£*^30fc Ho i> 5 *©#&«& £ ft S „ 
[0 0 5 3] ^^20©±^[cB^$tvSmi3©ii5 
$ t. 55Jt# ; P20(D3t«rffl«i-««» (JifB 2 

-3©H*fjT(i)tffiW^27) ©**Sfc#t, Wttft©?f 

©Eg$£ (DflSisroifiS;*) flssju^fc, 
ft£##bft5„ ±.MtfjE%M-V, ^roillJ^ffi^bft 

<D&isk, »*SlFf©±Bff*»fe*ftWWLl8fl!)AP*-e 

©it©^fr£f±30° ^TT'fcSo 
[0 0 5 4] *3t*^F 20 fc \,XWM-< *~ K©*fc b 

[0 0 5 5] 0 6fcJ;i>*0 7li, *BW«ffi2|i**38* 

tt<Dlknm-*rtWffl-t1b& Q H 6*5 iVH 7 

t»j**jifc±B«i#. 0 i *5it50 2 izm-itrnm 

«fflJNIMWB*»^20i:J|i6:o-C^5. 
[0 0 5 6] H6t*5V^T, ^»#l©±iB©«HfcA 
u (#) 44f©4*«14*»J***i, (r^?r, ±ffim« 
25a £1-5) , ±jfitt25a&¥*{M2:#:f---3y* 
SttLTV^S. ^b[^_hffiSS25a(rJ;oTfflStlfc^ 

*^i©±s©^«t, i to w>m-^^tfc 
«) * nmwmmm® ^tzmmmm 25 b $ 
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[0 0 5 7] I7CJ3^T, ±ESS25c^Au (&) 

iHBtti-^fiESit, rco±ffim«25c t*mi9o)±m 

ktf*—%';9&MLX^Z>. ±B*«25cfc:j;oTH 

[0 0 5 8] B 8 iiT u>f #3tro«3t3iS«r^rft«lH 

SB (^RWSffi41ig)tJ£«42i^^|iLfc^ffi) £ 
*rt*fiR|-C*>5. HiOBH8»x-x *li;:*5»rBB 
■?*>!>, Hllttr©«3tS«Sr#|jc1-aS*»S42©- 
«B«r^1-¥iBBn?fc5. ■ 1 fcitfH 2 ilBI 

5„ 

[0 0 5 9]7 W*j6©»#3I»±, »3feKit&K41 
fc, «fc©*)fc*^20i, S3t»«42t(CioT«fig§ 

[0 0 6 0] *3fcKW«R41ttV];3V«E9AflHr 
tf, is!) =ySS9 A©±B©t£}££Bi:TB©£Bi;: 
us i02 li6&KfcKi8fc#Ml£ft-ov&. 
vg*£9 A©±B©Hll;:?SoT (S i 02 SlBiS-flS 

;V) 17a*ilLT*ttl7i: ->!J nya&tR9At^mftfl«J 

[0 0 6 1] S/p3V*K.9AOTTB*»6. «©[HgB 
(0 1 ~H 3 tw+Mft 12*3 i(fl3 1 Isl C.««tr* 5) 

8HfcV *T *#EJt»R 41 fitt 5 o©pa»^»fig $ tlX 
v>3„ HSBl2©-tft,-PtU:i. ^ftifi^otfsiKftkti/C^ 

ffi25ii, 41Hl4fci8±tJ«i/JIayiag9A*jiU"C« 

[0 0 6 2] J»3tR#ta&K41©±ffi|j:tt, Dfl»l2, 13K 

asii-sttftw^iSfflLMsaJifett&ix-rv^a. puis 12 
rt t»<rt s *ifc» ft* ^ 202 > h m$titz%<D% < [lit 

[0 0 6 3] S)tS«42lipnSS^#B6<Dt(0-C*D, 
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